The data are collected through a structured questionnaire from Chinese SMEs where owners and managers of the firms were ensured that the data are used only for the research purpose and will not be available to all the public. Restriction from the ethics committee of Sichuan University is applied for data access. Hence, the data (related to tables and figures) can be obtained on request from the ethics committee of Sichuan University: <hassan2018@stu.scu.edu.cn>.

Introduction {#sec001}
============

Steered by globalization and advanced technology, many firms (especially in emerging economies) persistently search to discern drivers that can configure their performance and survival in the dynamic markets. Doubtlessly, a variety of tangible (land, material, capital and technology etc.) and intangible (knowledge, R&D and reputation, etc.) have been recognized that spur business profitability (e.g, \[[@pone.0235462.ref001]--[@pone.0235462.ref003]\]). Considering the nature and characteristics of Small and Medium Enterprises (SMEs), as they have a deficiency of resources, lack of support and smallness (e.g. \[[@pone.0235462.ref004]\], typically make them unable to invest a huge amount of money in risky and physical assets. This sensation encourages them to recognize alternative opportunities (less risky, convenient and easy to adopt) in order to enhance their survival in the markets \[[@pone.0235462.ref005]\]. Since the last decade, studies have shown their interest in discovering factors that can significantly boost and the path to SMEs performance such government support \[[@pone.0235462.ref006]\], knowledge sharing \[[@pone.0235462.ref007]\], creativity \[[@pone.0235462.ref008]\], innovation \[[@pone.0235462.ref009]\]and IT capabilities \[[@pone.0235462.ref010]\] and entrepreneurial orientation \[[@pone.0235462.ref011]\] etc. Studies have also discussed the role of intellectual capital (IC) (human capital, customer capital and structural capital) in firm competitive advantage and performance in emerging and developed economies \[[@pone.0235462.ref012], [@pone.0235462.ref013]\] Also, studies have assessed the direct and indirect influence of IC on performance \[[@pone.0235462.ref014]--[@pone.0235462.ref016]\]. Nevertheless, it is still unclear "how each dimension of IC; human capital, customer capital and structural capital contributes to SMEs efficiency"? This research is an attempt to examine the influence of each dimension of IC on SMEs\' efficiency. Though, IC may not significantly contribute to efficiency as some studies pointed out the indirect influence of IC on performance \[[@pone.0235462.ref017]--[@pone.0235462.ref019]\]. In this regard, SMEs may need some other factors that can support and transpire IC into high efficiency. For instance, Cheng and Krumwiede \[[@pone.0235462.ref020]\] argue that all the intangible factors do not significantly enhance performance in environmental uncertainty but firm resources required to configure the situation. We argue that financial resources can strengthen the link between IC and SMEs\' efficiency. This research, on the other hand, examines the moderating role of financial resources between each dimension of IC and SMEs\' efficiency.

There are ample evidence that confirm the significant role of IC in the financial performance of enterprises. For instance, \[[@pone.0235462.ref021]\] argued that efficient use of IC facilitates SMEs in exploiting growth opportunities and gaining high financial performance. \[[@pone.0235462.ref022]\] demonstrated that the dimensions of IC; human capital, structural capital and relationship capital are very vital for efficiency in the banking industry in the long run. Alhassan and Asare \[[@pone.0235462.ref023]\] also revealed that human capital and capital employed to boost the productivity of banks in emerging economies. Similarly, Oppong and Pattanayak \[[@pone.0235462.ref024]\] revealed that productivity and competitive advantage of an enterprise are no longer dependent on tangible resources but heavily rely on the intangible resource, particularly IC. This notion has been supported by several authors. For instance, Kamath \[[@pone.0235462.ref025]\] scrutinized that human capital is the most significant predictor of productivity in Indian business organizations. Additionally, Mondal and Ghosh \[[@pone.0235462.ref026]\] state that the banking industry enhances its efficiency through human capital. However, some studies shed light on the importance of structural capital in the business industry. Bontis, Janošević \[[@pone.0235462.ref027]\] scrutinized that many business firms rely on structural capital because it articulately works for them in improving productivity. Soriya and Narwal \[[@pone.0235462.ref028]\] indicated that many organizations configure their employee productivity through structural capital.

There are several reasons why financial resources can significantly moderate the relationship between IC and efficiency. For instance, considering the high failure ratio of SMEs across the globe, studies have reported the major reason of lack of finance (e.g \[[@pone.0235462.ref029], [@pone.0235462.ref030]\]). Having enough finance enables SMEs to boost their operational activities effectively. For instance, Fonseka et al, \[[@pone.0235462.ref031]\] demonstrate that out of many resources, financial capital is the most prominent for SMEs in emerging economies. Moreover, Cooper, Gimeno-Gascon and Woo \[[@pone.0235462.ref032]\] also describe that human and financial capital help newly established ventures as a shield to respond to the external threats and changes. Thus, financial resources enable firms to get benefits from the IC and transform their skills into the best use. Additionally, some firms are unable to enter into profitable markets due to a lack of finance. Thus sufficient finance encourages them to seize the benefits of new markets \[[@pone.0235462.ref031]\]. Adequate financial capital facilitates firms in opportunity recognition that is helpful for efficiency e.g. \[[@pone.0235462.ref033]\] Some firms are unable to effectively use their skills and resources \[[@pone.0235462.ref034]\]. In this case, financial capital, as a driver can assist managers to reorganize the resources and skills in a way to gain high profit \[[@pone.0235462.ref035]\].

This research aims to explore the role of financial resources in firm efficiency as well as how financial resources strengthen the relationship between IC and SMEs\' efficiency. Alternatively, as described earlier, this research aims to recognize less risky sources and resources that enable SMEs to gain efficiency in the turbulent markets. This research assesses the Resource Base View (RBV) theory which tells the role of tangible and intangible resources in firm competitive advantage and superior performance \[[@pone.0235462.ref036]\]. More interestingly, RBV theory gives more emphasis to intangible resources over tangible in terms of high performance \[[@pone.0235462.ref002], [@pone.0235462.ref036]\]. In this perspective, this research argues that intangible resources e.g. IC can give a greater advantage over tangible resources especially in emerging economies. This research is based on SMEs operating in emerging market China where more than 95% of firms are SMEs. The country heavily relies on SMEs but still, they face big pressure and a high failure ratio (e.g, \[[@pone.0235462.ref037]\]). The findings of this research facilitate owners, managers and policy-makers to give due attention to the survival and performance of SMEs, so they will enable them to make prominent contributions to economic growth, GDP and propensity. There is a great need for financial institutions and SMEs banks in the country in order to provide interest-free loans or where enterprises can borrow a loan at a lower interest rate.

Theoretical background and hypotheses development {#sec002}
=================================================

Efficiency is defined as "using minimum input to gain maximum output"

There are three major types of efficiency; technical efficiency, economies of scale, and technical change \[[@pone.0235462.ref038]\].

a.  Technical Efficiency: Farrell \[[@pone.0235462.ref039]\] operationalized the concept of technical efficiency as well as discussed what factors lead to inefficiency in production. Technical efficiency refers to the ratio between actual output and the maximum output of the enterprises that could produce with the set of inputs and technology. In general, this type of efficiency based on the resources possessed by a firm. Hence, large firms are more efficient from a technical perspective because they enjoy sufficient resources \[[@pone.0235462.ref040]\] while small firms have been criticized for being a deficiency of resources that hamper them from attaining technical efficiency \[[@pone.0235462.ref041]\]. SMEs across the globe face a shortage of resources \[[@pone.0235462.ref002]\]. Therefore, they need to strengthen their IC strategy in order to compete in the market and gain technical efficiency.

b.  Economies of Scale: It is sometimes called cost advantage where a firm increases its production that minimizes the cost. When an enterprise produces more---it becomes more efficient and thereby lowering the costs. This type of efficiency is very popular in both small and large firms as both firms try to gain maximum benefits at a lower cost. However, in particular, small firms are more cost concentrated because of the deficiency of resources \[[@pone.0235462.ref002]\]. They intend to reduce different types of costs, resulting in high profitability \[[@pone.0235462.ref042]\].

c.  Technical Change: This type of productivity explains production differential. It measures the change in efficiency between the current and next period (t--t+1). It is not necessarily technological change but can be occurred by the change in regulation, quantities of inputs and price of inputs etc. This type of efficiency is also very crucial in SMEs because of the internal structure that is not restricted they often modify their strategic posture when they see any benefits or loss \[[@pone.0235462.ref043]\]. They are more inclined towards change and innovation, thereby emphasizing on high profitability and outputs \[[@pone.0235462.ref009]\].

Intellectual capital SMEs efficiency {#sec003}
------------------------------------

RBV theory \[[@pone.0235462.ref036]\] sheds light on the prominence of tangible and intangible resources in the realism of sustainable performance in a turbulent market. Indeed both the resources are very crucial for high performance, productivity and competitive advantage \[[@pone.0235462.ref044]\]. However, recent studies have claimed that tangible resources are no longer work for productivity and sustainable competitive advantage in SMEs but intangible factors are more crucial (e.g., \[[@pone.0235462.ref024]\]; \[[@pone.0235462.ref037]\]. This notion is supported by several studies \[[@pone.0235462.ref045]\]; \[[@pone.0235462.ref002]\]. IC is deemed an intangible factor that has been remained a prominence piston in SMEs for profitability, sustainable positon and exploiting opportunities \[[@pone.0235462.ref021], [@pone.0235462.ref046]\]). The reasons behind the significance of intangible resources (hereby IC) in SMEs are deficiency of resources in SMEs, smallness and lack of capacity to invest in tangible resources \[[@pone.0235462.ref045]\]. For instance, Kraja \[[@pone.0235462.ref047]\] conducted a study check the comparative importance of tangible and intangible resources and revealed that intangible resources are more powerful for SMEs\' performance. Khan, Yang \[[@pone.0235462.ref002]\] also argued that investment in intangible resources enables emerging SMEs to gain sustainable competitive advantage and superior performance in the dynamic markets. Indeed, intangible resources are less expensive but give more advantages \[[@pone.0235462.ref037]\]. Therefore, SMEs emphasize intangible resources, especially IC to enhance their position in the market \[[@pone.0235462.ref048]\]. Human capital---a dimension of IC facilitates enterprises in efficient utilization of resources, thereby resulting in maximum benefits \[[@pone.0235462.ref049]\]. Investment in human capital is one of the most critical decisions of enterprises because it significantly leads to productivity \[[@pone.0235462.ref050]\]. Kong and Kong \[[@pone.0235462.ref051]\] also dissected that human capital significantly and positively increases the productivity of private and public enterprises in China. Haris, Yao \[[@pone.0235462.ref052]\] displayed that structural capital significantly underpins the profitability of the banking sector in the emerging market Pakistan. According to \[[@pone.0235462.ref053]\] (p. 139--140) "Structural capital is, what Romer would call \"ideas\", because it can be replicated at a large scale and low costs. This implies that structural capital is the true force behind productivity. Furthermore, Leal-Millán, Roldán \[[@pone.0235462.ref054]\] describe that customer capital is the key to sustainability and performance in a turbulent environment because customer knowledge gives superior advantages. To summarize, all the considerable ample evidence indicates that IC---being an intangible asset plays a crucial role in the productivity of SMEs that is the main theme of the RBV theory.

Even though IC has been growing since the last several decades but still universal definition is not yet confirmed, rather it involves more rigorous conceptualization in theory and practice. Most managers and scholars have vague concepts about how to manage invisible resources; human capital, customer capital and structural capital \[[@pone.0235462.ref055], [@pone.0235462.ref056]\]. According to Stewart \[[@pone.0235462.ref057]\], IC as the intellectual material of information, knowledge, experience and intellectual property that can be utilized to create wealth. Studies have discussed various dimensions that can encompass IC such as human capital, relational capital, customer capital, structural capital, organizational capital and social capital etc. (e.g \[[@pone.0235462.ref058], [@pone.0235462.ref059]\]. However, many studies agreed on the three dimensions; human capital, customer capital and relational capital that are used in this research.

IC is an essential part of firm activities related to financial and non-financial. It affects the internal processes and reporting system of firms that are aligned to profitability and effectiveness \[[@pone.0235462.ref060]\]. According to a 'resource-based view' of competition, IC is considered as an important source of competitive advantage. In prior studies, efficiency is measured in two dimensions; technical efficiency and cost-efficiency. IC as knowledge, intellectual property, information, analytical skills, competencies and expertise that are used by a company to enhance its competitive advantage that ultimately influences shareholders\' wealth \[[@pone.0235462.ref061]\]. In the current turbulent markets, companies face a dramatic change and high pressure from the external environment. In these circumstances, IC such as human capital, structural capital and relationship capital is the best strategy sustain for the long run and gain high efficiency \[[@pone.0235462.ref062]\]. IC is a good type of activity that helps the organization to use the knowledge effectively to gain high financial performance and efficiency \[[@pone.0235462.ref063]\]. Though some studies have scrutinized that all the dimensions of IC are not significantly related to firm competitiveness and efficiency. For instance, Yaseen, Dajani and Hasan \[[@pone.0235462.ref064]\] claimed that only relational and structural capital significantly enhance a firm competitive position. Besides,

Knowledge in the economy or an organization can be circulated through human, structural or relationship capital---components of IC. Well managed IC can help firms to gain success and competitive advantage in the markets that cannot be achieved by competitors and industry rivals \[[@pone.0235462.ref065]\]. Firms often use HRM practices for smooth operation. However, IC can be a prominent factor for highly innovative and competitiveness \[[@pone.0235462.ref066]\]. IC is very necessary for manufacturing firms as they are engaged in manufacturing activities that required high analytical and intellectual abilities. IC help manufacturing firms to redesign their internal structure and strategic process which in turn facilitate firms to gain efficiency \[[@pone.0235462.ref020]\]. A firm efficiency can be improved by several factors but intangible resources (especially IC) can significantly enhance efficiency as compared to other factors \[[@pone.0235462.ref067]\]. Firms, especially in emerging markets, face several problems including lack of resources and capabilities. Hence, they adjust the shortcomings through IC to gain a highly competitive position and effectiveness over a longer period \[[@pone.0235462.ref068]\]. In a competitive market, where a firm is trying to be highly innovative and successful, it needs efficiency that can be gained through social capital \[[@pone.0235462.ref069]\]. It is argued that firms should emphasize on intangible resources (e.g., IC) to achieve effectiveness and innovative performance in a dynamic market \[[@pone.0235462.ref020]\]. All the dimensions of IC (human, structural and relational capital) are significantly positively related to firm efficiency \[[@pone.0235462.ref070]\]. Recently, IC has deemed an essential intangible asset for business organizations, especially in those business industries that are characterized by advanced technology and high intensive knowledge capital. In addition, IC is used to configure the business\'s success and to encourage innovativeness, creativity, value creation and competitive edge among firms \[[@pone.0235462.ref071]\]. To summarize, IC provides capabilities and resources to build a competitive advantage for organizations. A firm without using IC may not be able to gain sustainable competitive advantage and superior performance in a specific market or industry and without a competitive advantage, a firm can quickly exit the industry \[[@pone.0235462.ref048]\]. Therefore;

1.  *H1*. *Human capital significantly spurs SMEs efficiency*

2.  *H2*. *Structural capital significantly spurs SMEs efficiency*

3.  *H3*. *Customer capital significantly spurs SMEs efficiency*

The moderating role of financial resources {#sec004}
------------------------------------------

Organizations possess various resources e.g. tangible and intangible that are either directly or indirectly influenced their performance, competitive advantage and survival \[[@pone.0235462.ref072]\]. IC is regarded as an intangible asset within organizations that can spur their performance \[[@pone.0235462.ref073], [@pone.0235462.ref074]\]. It is argued that human capital significantly contributes to firm value and success but the relationship can be affected by a firm internal and external factor \[[@pone.0235462.ref075]\]. Considering the indirect influence of IC toward performance and profitability, we argue that financial resources can significantly tight the link between IC and firm efficiency. Financial capability is considered the ability or capacity of a business to use financial resources as a medium of exchange for other productive resources \[[@pone.0235462.ref076]\]. The RBV theory suggests that a venture needs tangible and intangible resources to acquire sustainable status in the market \[[@pone.0235462.ref036]\]. Hence, we perceive that IC and financial resources should work combine for enterprises to seize a competitive position and satisfactory efficiency. For instance, Tseng, Lin and Yen \[[@pone.0235462.ref077]\] claimed that venture processing activities are influenced by both IC and financial capital. Similarly, Yan and Ning \[[@pone.0235462.ref078]\] also scrutinized that the relative importance of IC and financial capital in business values and argued that a firm should not exclude any of these because both are very crucial for high corporate value. It is doubtless that intangible resources are essential for SMEs\' growth and survival in transition and emerging economies. However, mere intangible resources do not boost operational activities of SMEs, they must have satisfactory finance to recognize new opportunities to enhance their innovative and financial performance \[[@pone.0235462.ref079]\]. The efficient use of financial resources saves ventures from wastage of capital in different investment activities and enables firms to utilize the resources properly \[[@pone.0235462.ref080]\]. Other resources and capabilities facilitate business activities effectively. However, financial resources and quality financial management boost operational activities in the business sector \[[@pone.0235462.ref081]\]. When a venture tries to recognize new opportunities in a competitive market, it needs financial and non-financial resources. Though the resources such as market and entrepreneurial orientation facilitate the discovery of opportunities for earning profitably, but financial resources amplify the paths towards high earning \[[@pone.0235462.ref082]\]. For instance, consider the theory of arbitrage finance \[[@pone.0235462.ref083]\], that criticizes the role of external capital due to a low level of performance and gives worth to internal financial resources due to speed progress during high environmental uncertainty. Hence, we align our model to the theory because our model also sheds light on internal capital that can configure other resources (e.g. IC) for business operations. This argument is supported by Kaleka \[[@pone.0235462.ref084]\] who scrutinized that a firm with greater financial resources enjoys superior performance due to the unique role of the capital in effectively constituting other resources.

For instance, Penrose, \[[@pone.0235462.ref085]\] securitizes that a firm\'s resources such as financial capital, talented managers and knowledge etc. are the key inputs into the production process, value creation and high efficiency. Indeed enough resources are very crucial for SMEs\' success. However, financial capital is deemed very important in spurring a firm\'s efficiency and growth \[[@pone.0235462.ref086]\]. A firm with greater access to financial resources enables them to use their internal resources smoothly and articulately that can give high competitiveness and profit \[[@pone.0235462.ref087]\]. Financial resources not only enable firms to recognize and exploit the internal opportunities but also help them to reconfigure their internal process to react external opportunities appear in international markets to improve their profit \[[@pone.0235462.ref088]\]. Adequate finance enables firms in access to unique and scarce resources that are essential for growth and smooth running of operational activities \[[@pone.0235462.ref089]\].

Having strong financial resources can encourage firms to get into a more risky situation which in turn provide higher financial benefits \[[@pone.0235462.ref090]\]. IC is created through the exchange and combination of intangible resources that may be characterized as explicit or implicit knowledge within organizations. Consequently, organizations need to differentiate themselves and perform tasks and actions differently in order to succeed in the markets \[[@pone.0235462.ref091]\]. Hence, a sustainable competitive advantage does not come automatically by offering final products and services to the customers but it comes from the resources that produce them. Resources here also deemed financial and other that can reconfigure IC towards high performance and competitiveness. As pointed out by Hunt and \[[@pone.0235462.ref092]\], competitive advantage will not continue unless a firm uses its resources efficiently and effectively to deliver values to a specific segment in the markets. It posits that a firm needs to develop value-creating strategies from its sources for improving sustainable efficiency \[[@pone.0235462.ref036], [@pone.0235462.ref093]\]. One significant factor, especially in SMEs, is financial capital that does not only help to a successful venture in the long run but also shields them from unexpected loss \[[@pone.0235462.ref032]\]. Therefore, we argue that an enterprise needs adequate finance that should be used combined with IC to gain desirable efficiency in the competitive market. Consequently,

1.  *H4*. *Financial resources strengthen the association between human capital and SMEs\' efficiency in the way that the association will be stronger when enterprises have sufficient financial resources*.

2.  *H4*. *Financial resources strengthen the association between structural capital and SMEs\' efficiency in the way that the association will be stronger when enterprises have sufficient financial resources*.

3.  *H4*. *Financial resources strengthen the association between customer capital and SMEs\' efficiency in the way that the association will be stronger when enterprises have sufficient financial resources*.

The conceptualized model is illustrated in [Fig 1](#pone.0235462.g001){ref-type="fig"}.

![Model of the research.](pone.0235462.g001){#pone.0235462.g001}

Methodology {#sec005}
===========

Sample and data {#sec006}
---------------

This research is based on SMEs operating in the Transition economy China. We targeted SMEs from three major cities; Beijing, Shanghai and Shenzhen because majority ventures have their head offices in these regions. Unlike the email survey which gives a lower response rate, we used a hard copy approach for data collection. It is difficult to estimate the number of enterprises in these regions. Hence we used the nonprobability method and followed a convenience sampling method for the collection of the data. A total of 600 questionnaires were distributed among the firms (200 in each city). We requested owners and top managers as they are the people who know the financial position and strategic activities of their firms. Additionally, where managers were not aware of exact financial figures, they recommended us to ask financial managers regarding efficiency and financial outcomes. We asked them that the survey is volunteer to be filled. To reduce social desirability bias, we have clearly mentioned in the covered letter of the survey that the data of this survey is exclusively used for research analysis, and the information will not be shared elsewhere. Since Chinese managers face difficulty in understanding an English version questionnaire, therefore we translated the questionnaire in the Chinese language that was approved by the committee for research. Once the questionnaire was approved by the committee of Sichuan University China, we started data collection from the enterprises. In the questionnaire, it was ensured that the data (collected through this questionnaire) will be used only for research purpose and the firm information will not appear anywhere else. We followed a hard copy approach as it gives a desirable response rate as compared to an online survey. Managers and owners were asked to fill the survey voluntarily and during the busy schedule, we requested to fill the survey later. We received back 285 questionnaires but some of these questionnaires were incorrectly filled. So we dropped 21 questionnaires and included only 264 usable questionnaires in the analysis of this research. The response rate was 44%. The demographics detail of the firms who participated in this research are presented in [Table 1](#pone.0235462.t001){ref-type="table"}. Out of total of 264 owners/managers, 43 respondents have intermediate and a low level of education, 78 owners/managers who have completed a Bachelor\'s degree, 96 were master qualified while only one respondent was Ph.D. qualified. We surveyed manufacturing, trading and services ventures for this research. In our sample, the majority of ventures (139) were engaged in manufacturing activities, 61 enterprises were from the trading sector and 64 were from services businesses. Our sample shows that 93 ventures have started their operation since the last 10 years and less, 89 enterprises have operated since 11 to 20 years and 82 firms were working for more than 21 years.

10.1371/journal.pone.0235462.t001

###### Background of the SMEs.

![](pone.0235462.t001){#pone.0235462.t001g}

  Particular                     Frequency   Percent
  ------------------------------ ----------- ---------
  Qualification                              
      1. intermediate and less   43          16.3
      2. Bachelor                78          29.5
      3. Master                  96          36.4
      4. MS / MPhil              46          17.4
      5. PhD                     1           0.4
  Industry                                   
      1. manufacturing           139         52.7
      2. trading                 61          23.1
      3. services                64          24.2
  Size of the SMEs                           
      1. 20--100 employees       57          21.6
      2. 101--200 employees      51          19.3
      3. 201--300 employees      50          18.9
      4. 301--400 employees      61          23.1
      5. 401 to 500 employees    45          17.0
  Age of the SMEs                            
      1. 10 years and less       93          35.2
      2. 11--20 years            89          33.7
      3. 21 and above years      82          31.1
  Total                          264         100

Measurement of variables {#sec007}
------------------------

### Intellectual capital {#sec008}

IC in this study is used as an independent variable. To derive useful insights, we used each dimension of IC; human capital, customer capital and structural capital. Prior studies have used various dimensions to measure IC. The items for human capital, customer capital and structural capital were adopted from Liu \[[@pone.0235462.ref014]\] and Jain, Vyas and Roy \[[@pone.0235462.ref048]\] respectively.

### Financial resources {#sec009}

financial resources indicate a firm capacity to have finance and capital to be used for the smooth running of operational activities. To measure FA, we used five items adopted from the prior study Memon, An and Memon \[[@pone.0235462.ref079]\].

### Firm efficiency {#sec010}

in large firms, researchers typically use a formula output/input to measure efficiency.

SMEs do not publish their financial information with the general public which creates the problem in measuring their performance and efficiency. In this regard, researchers have recommended self-reported measures because they have several advantages over objectives measures;

-   It is difficult to obtain a financial statement and financial records of SMEs because they do not publicly share their financial information \[[@pone.0235462.ref094]\].

-   Several studies have confirmed a significant match in the results of self-reported and archived data used for performance \[[@pone.0235462.ref095], [@pone.0235462.ref096], [@pone.0235462.ref097]\].

-   Semrau, Ambos \[[@pone.0235462.ref098]\] claimed that self-reported measures give better results as compared to archived data in emerging economies. Therefore, we focused on a self-reported measure for the efficiency of the SMEs.

To measure efficiency, owners/managers were asked how they use the least resources for maximum outputs in terms of return on investment, return on assets and return on sales, technology on production etc.

The items were measured using five points Likert scales illustrating strongly disagree 1 to strongly agree 5. However, for measuring efficiency, we used strongly declined 1 to strongly improved.

Control variables {#sec011}
-----------------

Control variables are used to attenuate the chances of spurious results in a research study. In SMEs research, the nature of the industry, age and size of the enterprises and educational background of top managers and owners are suggested by several studies to be controlled \[[@pone.0235462.ref095]\]; Khan et al., 2019; \[[@pone.0235462.ref045]\]. Following the suggestions of these studies, we also control these particular variables in our structural model when testing the hypotheses. The nature of the industry is a categorical variable, hence we created group difference analysis to check it as a controlling factor. We created three groups; manufacturing1, trading2 and services3 and then compared the results of each group with others. We did not realize a significant difference between the groups, hereby dropped the nature of industry from the control list because of a minor role. However, the age and size of the enterprises and educational background of the owners/managers are the continuous variables that are used as a control in the structural model. Our results displayed that the size of the enterprises does not play a significant role while the age of the firms and qualification of the top managers and owners indicate a significant role in the hypothesized model.

Data analysis and results {#sec012}
-------------------------

We used SPSS to check the Mean (*M*), Standard Deviation (S.D.), multicollinearity and normality of the data. Our study shows (see [Table 2](#pone.0235462.t002){ref-type="table"}) that the *M* and S.D. values of human capital are 3.62 and 0.48 respectively. Similarly, *M* and S.D. values of structural capital, customer capital, financial resources and SMEs efficiency 3.49(0.51), 3.68(0.45), 3.21(0.58) and 3.21(0.51) respectively. Considering the skewness and kurtosis, our data are normally distributed because all the constructs have acceptable skewness and kurtosis values ±2 as suggested by George \[[@pone.0235462.ref099]\]. Moreover, there is no threat of multicollinearity in our study because there is no exceed value (above 3) of Variance Inflation Factor (VIF) and lower value (below 0.10) of tolerance in our sample \[[@pone.0235462.ref100]\]. Hence, the descriptive statistics of the data are satisfactory and acceptable.

10.1371/journal.pone.0235462.t002

###### Descriptive statistics.

![](pone.0235462.t002){#pone.0235462.t002g}

  Variables   Mean     Std. Deviation   Skewness   Kurtosis   VIF     Tolerance
  ----------- -------- ---------------- ---------- ---------- ------- -----------
  HC          3.6220   0.47920          -1.409     1.894      1.184   0.845
  SC          3.4924   0.50796          -0.600     0.090      1.181   0.846
  CC          3.6768   0.44974          -0.768     1.779      1.373   0.728
  FR          3.2109   0.58149          0.469      0.388      1.086   0.921
  FE          3.2107   0.51423          -0.181     -1.044     \-      \-

FE = Firm Efficiency, HC = Human Capital, SC = Structural Capital, CC = Customer Capital, FR = Financial Resources

Correlation {#sec013}
-----------

The relationship between the factors is given in [Table 3](#pone.0235462.t003){ref-type="table"}. Scholars do not accept or reject hypotheses on the results of correlation values but it just initially supports the findings. It illustrates that HC, customer capital and financial resources are significantly positively related to efficiency (r = 0.175, r = 0.187 and r = 0.175) respectively. However, the association between structural capital and efficiency is not significant (r = 0.091). The correlation results confirm that the sample has no problem with multicollinearity because all the values are below 0.80 \[[@pone.0235462.ref101]\].

10.1371/journal.pone.0235462.t003

###### Correlations.
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  Variables   education                                      Size                                          Age                                            HC                                             SC                                             CC                                             FR                                             FE
  ----------- ---------------------------------------------- --------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ----
  education   1                                                                                                                                                                                                                                                                                                                                       
  Size        -0.014                                         1                                                                                                                                                                                                                                                                                        
  Age         0.121                                          0.084                                         1                                                                                                                                                                                                                                          
  HC          0.027                                          -0.072                                        -0.062                                         1                                                                                                                                                                                           
  SC          0.074                                          0.041                                         0.027                                          0.202[\*\*](#t003fn002){ref-type="table-fn"}   1                                                                                                                                            
  CC          0.099                                          -0.132[\*](#t003fn001){ref-type="table-fn"}   0.050                                          0.389[\*\*](#t003fn002){ref-type="table-fn"}   0.376[\*\*](#t003fn002){ref-type="table-fn"}   1                                                                                             
  FR          0.122[\*](#t003fn001){ref-type="table-fn"}     -0.013                                        0.148[\*](#t003fn001){ref-type="table-fn"}     0.124[\*](#t003fn001){ref-type="table-fn"}     0.189[\*\*](#t003fn002){ref-type="table-fn"}   0.264[\*\*](#t003fn002){ref-type="table-fn"}   1                                              
  FE          0.181[\*\*](#t003fn002){ref-type="table-fn"}   0.074                                         0.237[\*\*](#t003fn002){ref-type="table-fn"}   0.175[\*\*](#t003fn002){ref-type="table-fn"}   0.091                                          0.187[\*\*](#t003fn002){ref-type="table-fn"}   0.175[\*\*](#t003fn002){ref-type="table-fn"}   1

\*. Correlation is significant at the 0.05 level (2-tailed).

\*\*. Correlation is significant at the 0.01 level (2-tailed). FE = Firm Efficiency, HC = Human Capital, SC = Structural Capital, CC = Customer Capital, FR = Financial Resources

Common method variance {#sec014}
----------------------

Data gathered through closed-ended questions, from the same respondents and at the same time face common method variance problem \[[@pone.0235462.ref102]\]. Hence, it is essential to test the common method variance problem in the data set. We used Harman\'s single factor test in SPSS to check the threat of common method variance. Our findings revealed only five factors of which the first factor displayed only 24.15%. This variance is in the acceptable range (below 50%) as recommended by \[[@pone.0235462.ref102]\]. However, Harman\'s single factor test is criticized for lack of validity. Therefore, we tested the impact of a common latent factor on the measurement model and compared the results of the models (one with a common latent factor and one without the common latent factor). We discovered that the fitness of the old model (without the common latent factor) are significantly better than the new model (with the common latent factor) which clarifies that our sample is free of common method variance.

Non-response bias {#sec015}
-----------------

Early response and late response in a data set can cause non-response bias which can affect results \[[@pone.0235462.ref103]\]. There were 157 early responses and 107 late responses (after they had given a reminder) in our sample. After calculating mean values of the variables; human capital, structural capital, customer capital, financial resources and the efficiency of SMEs, we applied the T-test to assess if there is any non-response bias in the data. We compared the results of the two groups (late and early responses), we realized that the P-value of T-tests (greater than 0.05) did not indicate a significant difference between the groups, hereby confirmed the absence of non-response biases.

Validity and reliability {#sec016}
------------------------

The validity (convergent and discriminant) and reliability (see [Fig 2](#pone.0235462.g002){ref-type="fig"}) of the constructs are checked through confirmatory factor analysis in AMOS. However, first, we guaranteed the fitness of the model and revealed that CMIN/Df = 2.804 provided satisfactory value (e.g. below 3) as per the suggestion of Hinkin \[[@pone.0235462.ref104]\]. GFI = 0.81, CFI = 0.87, TLI = 0.85 and NFI = 0.81 displayed acceptable values as followed by previous studies \[[@pone.0235462.ref104], [@pone.0235462.ref105]\]. Additionally, RMR = 0.023 and RMSEA = 0.079 are desirable (below 0.09) as argued by Steiger \[[@pone.0235462.ref105]\]. We found (see [Table 4](#pone.0235462.t004){ref-type="table"}) that all the standardized factor loadings of the items (after divided by the average number of items toward each factor) provided satisfactory values for convergent validity (above 0.50) and discriminant validity (above 0.70, after taking the square root of AVE). Finally, Composite Reliability (C.R.) was assessed which exhibited pleasing value (above 0.70) as advocated by Bagozzi \[[@pone.0235462.ref106]\].

![Measurement model.](pone.0235462.g002){#pone.0235462.g002}

10.1371/journal.pone.0235462.t004

###### Validity and reliability.

![](pone.0235462.t004){#pone.0235462.t004g}

  Variables             Estimate   AVE    √AVE   C.R
  --------------------- ---------- ------ ------ ------
  Human Capital                    0.54   0.74   0.85
  hc5                   0.77                     
  hc4                   0.59                     
  hc3                   0.75                     
  hc2                   0.66                     
  hc1                   0.87                     
  Structural Capital               0.54   0.74   0.82
  sc4                   0.62                     
  sc3                   0.88                     
  sc2                   0.61                     
  sc1                   0.80                     
  Customer Capital                 0.53   0.73   0.87
  cc6                   0.75                     
  cc5                   0.74                     
  cc4                   0.83                     
  cc3                   0.62                     
  cc2                   0.73                     
  cc1                   0.68                     
  Financial Resources              0.55   0.74   0.86
  fr5                   0.91                     
  fr4                   0.63                     
  fr3                   0.72                     
  fr2                   0.71                     
  fr1                   0.70                     
  SMEs Efficiency                  0.53   0.73   0.90
  fe8                   0.77                     
  fe7                   0.54                     
  fe6                   0.82                     
  fe5                   0.83                     
  fe4                   0.44                     
  fe3                   0.89                     
  fe2                   0.57                     
  fe1                   0.84                     

AVE = Average Variance Extracted, it display convergent validity, CR = Composite Reliability, √AVE = Discriminant Validity

Structural model {#sec017}
----------------

A structural model was applied in AMOS for testing the hypothesized model that is given in [Fig 3](#pone.0235462.g003){ref-type="fig"}. The main reason to apply a structural model is that it allows researchers to test all the hypotheses in a single \[[@pone.0235462.ref107]\]. Hence, we tested all the paths (direct as well as interacted) via a single structural model.

![Structural model.\
FE = Firm Efficiency, HC = Human Capital, SC = Structural Capital, CC = Customer Capital, FR = Financial Resources.](pone.0235462.g003){#pone.0235462.g003}

We found (see [Table 5](#pone.0235462.t005){ref-type="table"}) that human capital significantly contributes to SMEs efficiency (β = 0.163, C.R = 2.705, P = 0.007) that supported H1. Structural capital does not significantly affect SMEs efficiency (β = -0.089, C.R = -1.560, P = 0.119) which did not support H2. Customer capital also did not display a significant influence on SMEs efficiency (β = 0.049, C.R = 0.766, P = 0.444) that did not favor H3. Considering the moderating role of FR, our findings exhibited that financial resources as a moderator significantly reduce the influence of human capital on SMEs efficiency (β = -0.030, C.R = -2.879, P = 0.004) which opposed the proposed hypothesis 4. However, our study confirmed that financial resources significantly strengthen the path between structural capital and SMEs efficiency (β = 0.037, C.R = 3.242, P = 0.001) as well as between customer capital and SMEs efficiency (β = 0.033, C.R = 3.131, P = 0.002) that supported H5 and H6 respectively. All the control factors; educational background, size and age of the enterprises exposed a significant role in the model. R square revealed that only 19% variance in the SMEs\' efficiency is explained by IC in the presence of the moderating role of financial resources as well as the control factors.

10.1371/journal.pone.0235462.t005

###### Hypotheses testing.

![](pone.0235462.t005){#pone.0235462.t005g}

  Hypotheses   Estimate   S.E.        C.R.     P                
  ------------ ---------- ----------- -------- ------- -------- -------
  H1. FE       \<---      HC          0.163    0.060   2.705    0.007
  H2. FE       \<---      SC          -0.089   0.057   -1.560   0.119
  H3. FE       \<---      CC          0.049    0.064   0.766    0.444
  H4. FE       \<---      HCxFR       -0.030   0.010   -2.879   0.004
  H5. FE       \<---      SCxFR       0.037    0.011   3.242    0.001
  H6. FE       \<---      CCxFR       0.033    0.011   3.131    0.002
  FE           \<---      FR          0.037    0.050   0.753    0.452
  FE           \<---      Education   0.082    0.030   2.735    0.006
  FE           \<---      Size        0.033    0.021   1.582    0.114
  FE           \<---      Age         0.127    0.035   3.610    0.001

FE = Firm Efficiency, HC = Human Capital, SC = Structural Capital, CC = Customer Capital, FR = Financial Resources

Interaction terms {#sec018}
-----------------

Since we have a moderator (FR) between IC and SMEs efficiency in the model. We used unstandardized beta, *M* and S.D. of the factors to draw the interaction term. [Fig 4](#pone.0235462.g004){ref-type="fig"} shows that low and high financial resources do not strengthen the path between human capital and EF. However, high financial resources reduce the influence of human capital on efficiency even if there is high human capital with a venture. The P-value for the interaction term of HCxFR is significant 0.004 (see [Table 5](#pone.0235462.t005){ref-type="table"}, opposite to HCxFR) which confirms that financial resources significantly moderate the link between human capital and efficiency of SMEs.

![](pone.0235462.g004){#pone.0235462.g004}

[Fig 5](#pone.0235462.g005){ref-type="fig"} shows that low financial resources slightly strengthen the path while high financial resources significantly strengthen the link between structural capital and SMEs\' efficiency. The P-value of the interaction term 0.001 displays the significant role of financial resources between structural capital and the efficiency of SMEs.

![](pone.0235462.g005){#pone.0235462.g005}

[Fig 6](#pone.0235462.g006){ref-type="fig"} displays that both low and high financial resources significantly improves the influence of customer capital on SMEs\' efficiency. However, high financial resources show more strength in the influence of customer capital on SMEs\' efficiency. The P-value of the interaction term CCxFR is 0.002, hereby confirms that financial resources significantly strengthens the association between customer capital and SMEs' efficiency.

![](pone.0235462.g006){#pone.0235462.g006}

Robustness checks {#sec019}
-----------------

We also performed a robust check-in SPSS by applying regression analysis. Our findings displayed some differences in terms of the interaction results as compared with the structural model because, in the regression model, two insignificant interactions; HCxFR and CCxFR were reported as shown in [Table 6](#pone.0235462.t006){ref-type="table"}.

10.1371/journal.pone.0235462.t006

###### Regression analysis.

![](pone.0235462.t006){#pone.0235462.t006g}

  Coefficients                                                                   
  -------------- ------------ ------- -------- -------- -------- ------- ------- -------
  1              (Constant)   2.396   0.119             20.132   0.000   0.058   0.058
  Size           0.013        0.021   0.038    0.631    0.529                    
  Age            0.100        0.036   0.169    2.771    0.006                    
  education      0.074        0.031   0.146    2.405    0.017                    
  2              (Constant)   1.231   0.324             3.804    0.000   0.120   0.063
  Size           0.023        0.021   0.067    1.115    0.266                    
  Age            0.096        0.036   0.161    2.673    0.008                    
  education      0.064        0.030   0.125    2.099    0.037                    
  HC             0.171        0.065   0.167    2.609    0.010                    
  SC             -0.029       0.062   -0.030   -0.468   0.641                    
  CC             0.114        0.076   0.105    1.504    0.134                    
  FR             0.073        0.052   0.087    1.408    0.160                    
  3              (Constant)   1.294   0.339             3.818    0.000   0.152   0.032
  Size           0.026        0.021   0.073    1.244    0.215                    
  Age            0.090        0.036   0.151    2.525    0.012                    
  education      0.075        0.030   0.148    2.501    0.013                    
  HC             0.183        0.065   0.179    2.794    0.006                    
  SC             -0.110       0.070   -0.114   -1.580   0.115                    
  CC             0.072        0.086   0.066    0.837    0.403                    
  FR             0.041        0.054   0.049    0.760    0.448                    
  HCxFR          -0.032       0.019   -0.182   -1.714   0.088                    
  SCxFR          0.045        0.022   0.235    2.048    0.042                    
  CCxFR          0.022        0.021   0.124    1.063    0.289                    

**a. Dependent Variable: Efficiency**

Online interviews {#sec020}
-----------------

We conducted an in-depth interview with five managers/owners of the SMEs to enhance validity of the results and especially to know if there is social desirability bias in the data. We asked the following questions in the interview to get open ended answers.

1.  Elaborate your IC strength in terms of human capital, structural capital and customers' capital and how it benefits your firms, especially performance and efficiency?

2.  Ans: Three managers shed light on the importance of their IC for high performance and efficiency while two firms replied that their IC averagely contribute to their performance.

3.  How your existing financial resources moderate the path between IC and efficiency?

4.  Ans: Four managers said that they get high benefits of IC when financial resources work as a moderator while one manager said that my firm faces financial constraint, and we are unable to get desirable efficiency.

5.  Generally, do you agree that your performance and efficiency depend on IC and financial resources?

6.  Ans: Three managers were agreed and said that IC and financial resources are the key to performance and efficiency in the current competitive markets. However, two managers said that other types of resources; IT, online business activities and reputation.

7.  To summarize the interview results, we hereby confirm that overall, the results match with the survey data where the dimensions of IC and financial resources are considered crucial factors of high efficiency and performance.

Discussion and conclusion {#sec021}
=========================

Based on the importance of intangible resources over tangible, this research tested the influence of each dimension of IC on firm efficiency with a moderating role of financial resources. Our findings have new implications for practicing managers and policymakers. These implications are different from previous studies. For instance, in the past, one zone of the research relied on tangible resources \[[@pone.0235462.ref108]--[@pone.0235462.ref110]\], while others, especially more recently give more weightage to intangible resources \[[@pone.0235462.ref002], [@pone.0235462.ref003], [@pone.0235462.ref045]\] in term of high performance and growth. This research collected empirical evidence from an emerging economy to discover how the intangible resources; human capital, customer capital and relational capital influence firm efficiency and how financial resources affect the relationship. Consequently, this research favors RBV theory where more weightage is given to intangible resources over tangible resources toward competitive advantage and superior performance. Though, the prior studies have mostly focused on the relationship between intangible resources and competitive advantage and performance. However, this research assessed the relationship between each dimension of IC and firm efficiency. In this research, we argue that IC---being an intangible resource significantly contributes to efficiency when ventures have sufficient financial resources. As pointed out by the RBV theory, both tangible and intangible resources are crucial for venture success and profitability. Our study scrutinized that only intangible resources are not worthy, but there should be sufficient tangible resources (e.g. finance) to enjoy high efficiency in the competitive market.

We found that human capital significantly enhances firm efficiency that supported H1 of the research. In line with Mehralian et al., \[[@pone.0235462.ref111]\] who scrutinized that human capital is the most significant predictor of competitive advantage in the business industry. Similarly, Veltri and Silvestri \[[@pone.0235462.ref112]\] argued that human capital is a noteworthy factor in high growth and value in business firms. However, our study shows that financial resources significantly reduces the influence of human capital on SMEs\' efficiency that is different from other studies. Our study opposes Chen, Hsu and Chang \[[@pone.0235462.ref113]\] who claimed that human capital helps managers to manage resources that in turn spurs their degree of internationalization and firm growth. Similarly, our findings are different from Delery and Roumpi \[[@pone.0235462.ref114]\] who claimed that human capital provides a sustainable competitive advantage in the presence of sufficient resources and valuable opportunities. The reason for the negative moderation is that managers in SMEs are unable to use financial resources efficiently due to a lack of financial skills. For instance, Klapper, Lusardi and Van Oudheusden \[[@pone.0235462.ref115]\] claimed that the lowest rate of financial literacy is reported in emerging economies such as Pakistan and China. Another reason that the majority of SMEs are controlled by agents rather managed by the owners directly. Perhaps the agents do not effectively manage the financial resources for operational activities.

Our study displayed that structural capital directly does not improve SMEs\' efficiency unless the ventures have sufficient FR. In contrast to Long Kweh, Lu and Wang \[[@pone.0235462.ref070]\] who scrutinized that structural capital significantly contributes to SMEs\' efficiency. Our study also opposes Andreeva and Garanina \[[@pone.0235462.ref116]\] who exhibited a significant positive association between structural capital and values in Russian firms. However, our findings are related to Bontis, Ciambotti, Palazzi and Sgro \[[@pone.0235462.ref117]\] who exposed that structural capital does not significantly influence corporate social performance. However, we found that financial resources significantly reinforce the impact of structural capital on SMEs\' efficiency in the emerging market China. Our findings support Buckley et al., \[[@pone.0235462.ref087]\] who established that financial resources enable firms to manage and structure internal resources articulately that result in high efficiency and growth.

Our analysis revealed that customer capital does not directly mend SMEs\' efficiency in emerging markets. Unlike Yang and Kang \[[@pone.0235462.ref118]\] who reported a significant positive association between customer capital and business profitability, our study displays an insignificant path in emerging SMEs. However, our findings favor Bianchi Martini, Corvino, Doni and Rigolini, \[[@pone.0235462.ref119]\] who did not find any significant association between relational capital and enterprises value. Similarly, Andreeva and Garanina \[[@pone.0235462.ref116]\] also did not scrutinize any significant connection between relational capital and business profitability. Our findings partially favor Pedro, Leitão and Alves \[[@pone.0235462.ref120]\] who scrutinized that customer capital positively influences profitability but this relationship is fortified in the existence of other factors, resources and surroundings environment. In a similar vein, Luo, Griffith, Liu and Shi \[[@pone.0235462.ref121]\] exposed that HC, structural capital and customer capital influence financial performance but these links are moderated by ownership of the business. We argue that the direct relationship between IC and SMEs\' efficiency is questionable, it can be moderated by venture internal resources.

Implications for practice {#sec022}
-------------------------

This research provides imperative operational guidelines for managers and owners of SMEs to improve their venture efficiency through IC and FR. First, SMEs should improve their human capital as it directly configures business efficiency in the dynamic markets. However, this study revealed that financial resources weaken the influence of human capital on SMEs\' efficiency, hence it the management of financial resources should be investigated. Perhaps managers cannot effectively use the financial resources for the operational activities due to a lack of financial skills. Therefore, it is owners to assign financial investment to financial literature managers, because they can manage the capital in a better way \[[@pone.0235462.ref122]\]. Another suggestion derived from this research is that managers with interpersonal human skills and with a lack of financial skills should not take responsibility for capital investment. They should use non-financial resources and information to enhance their venture efficiency. However, our study displays that structural capital and customer capital do not directly improve SMEs\' efficiency unless there are adequate financial resources existed. Hence, ventures need to bring sufficient finance to boost their operational activities because mere structural capital and customer capital do not help in high efficiency. SMEs should not rely directly on their structural capital and customer capital but they should first manage sufficient finance to get maximum benefits and efficiency. SMEs should not exclusively use structural capital and customer capital for efficiency goal but managers/owners should balance their finance that can strengthen the path between structural capital, customer capital and efficiency. It is also suggested for SMEs that financial capital should not be directly invested in projects because it does not significantly enhance efficiency. Ventures need to use the financial resources as well as structural capital and customer capital complementary to configure their efficiency. The implications are not limited to SMEs but listed firms can also apply it for their objectives and goals. Similarly, venture trade in developed markets can also get advantages of this study by modifying their strategic posture in terms of IC and capital.

Some of the key implications are highlighted below.

1.  SMEs need to use their human capital exclusively for enjoying high efficiency in the turbulent market. They should not use financial resources and human capital combine to getting efficiency and profitability in the emerging market China.

2.  However, structural capital and customer capital should not be used exclusively, but ventures should manage sufficient finance to get satisfactory efficiency via structural capital and customer capital.

3.  Financial resources do not enhance efficiency directly, but it must be used with structural capital and structural capital to acquire a desirable advantage.

Limitations and future research {#sec023}
-------------------------------

Despite having significant contributions of this research to RBV theory and the literature of IC, financial resources and firm efficiency, this research has some limitations that are needed to be addressed in future studies. The model is tested in the transition market China that may not be deemed the best representative of other emerging markets---hereby suggested to extend this model in other emerging markets. Moreover, developed markets can be confirmed to enhance the validity of the model if intangible resources are very prominent for SMEs\' efficiency. This research is based on empirical evidence that are collected from SMEs through a structured questionnaire, future researchers can use open-ended questions and interviews (with several managers instead of only a few, as done in this study) that can give useful information in this nature of studies. Moreover, to reduce social desirability bias, the survey can be filled from different source or other person and other control factors can be applied to reduce the chances of spurious results. Large firms can be surveyed or data from financial reports and statements can be collected for testing the model. In this study, the only moderating role of financial resources is checked. Though, the other resources and capabilities such as technology and market knowledge can give fruitful insights. Moreover, to avoid common method bias, a longitudinal study can be conducted in future studies. We tested the moderating role of financial resources between the dimensions of IC and SMEs efficiency and revealed unexpected results. We suggest considering the financial knowledge and financial literacy of owners/managers to discern if it is worthy of high efficiency in the presence of IC. We controlled the age and size of the enterprises in this research. However, it will better to unleash how small size, middle size and large ventures as well as new and matured ventures get benefits of IC in the presence of FR. We further suggest assessing the role in organization competitiveness, innovative and environmental performance if financial resources facilitate these outcomes.

Conclusion {#sec024}
==========

The present study tests the influence of the intangible resources (human capital, structural capital and customer capital) on SMEs\' efficiency with a moderating role of financial resources. We surveyed 264 Chinese SMEs via a self-administrated questionnaire to test the model. We used AMOS to test the hypotheses and generate results. Our study exposed that only human capital directly improves SMEs\' efficiency while structural capital and customer capital do not directly spur efficiency. However, we found that financial resources as a moderator reduce the influence of human capital on efficiency while significantly improve the influence of structural and customer capital on SMEs\' efficiency. Our study suggests that SMEs should use human capital exclusively while structural and customer capital should be merged with financial resources to get higher efficiency. Our study also advises the Chinese government to initiate financial programs for industrial growth, so the enterprises will able to borrow loan for their operational activities.
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Reviewer \#1: The manuscript holds twofold novel contributions, include;

1\. Testing the relationship between intellectual capital and SMEs efficiency that is perhaps missed in the previous studies. As the relationship between intellectual capital and SMEs performance is widely discussed but the efficiency of SMEs is very rarely studied in existing researches. This is important for ventures competing in the transition economy China.

2\. The relationship is tested in the presence of financial resources that gives a plus point to the novelty. Indeed both intangible (intellectual capital) and tangible (financial resources) are very important for a venture growth.

However, I have a few minor concerns in this research that are highlighted below;

• I see that major parts are already covered in this introduction but the authors need to discuss the policy implications in detail.

• Criteria for sampling approach is not well-explained, so it may be explained clearly.

• Procedure of the data collection need to be stated in an articulated way.

• Authors need to discuss why they control the particular variables.

• Please provide a short note under the table 4, so that the readers can understand the idea.

• In the discussion chapter, I suggest to provide a brief summary of major findings because it is very important in social science studies.

Additionally, several grammatical and English structural mistakes are found in this manuscript, that need to be corrected via professional proofreading.

The rest of the work is impressive, and the manuscript is recommended for possible acceptance after the minor correction are made accordingly.

Good luck.

Reviewer \#2: Thanks for the opportunity to revise this paper.

This work explores the role of financial resources in firm efficiency as well as how financial resources strengthen the relation between IC and SMEs efficiency. I like the gap of the paper as well as the structure, development, and especially I think it contains good contributions, conclusions and implications. However, there are several changes that I have to suggest, in order to correct this version of the paper, because some of these contributions are questionable according with both theoretical and empirical questions.

Please, I invite the authors to reflect and modify the paper in the next questions.

INTRODUCTION:

The authors should emphaticise the importance of connecting IC dimensions' to efficiency and competitive advantage and they should show more clearly, if they focus on efficiency or competitive advantage and why.

They should introduce more clearly, they chose resource base view and no other organizational theories for their research.

THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT

Please if you are going to use efficiency as a central key........do not use it collaterally (eg. Pg 10). I advise you to introduce one or two paragraphs that explain the importance of efficiency in general and specifically in SMEs.

Please, I'd like to read how the authors use Resource based View with great depth, for example for explaining how IC includes or not the traditional requirements (VRIO) of this theory for achieve competitive advantage. It can help a lot to strengthen the H1, H2 and H3. In this version, the arguments are too general and without using the basic concepts of the theory.

Please, use more clearly the SMES's characteristics for developing the hypothesis..........Certainly it could be one of the major contributions of the paper (SMEs context).

Regarding the moderated role of financial resources, the arguments are more clear and robust.

METHODOLOGY:

According the representativeness of the simple, how do you check the difference between the response and non-response firms?

Are you sure it is good idea to measure firm efficiency with self-reported answers of owners/managers?

How do you manage the social desirability bias? Why not do you use some other secondary variable to check unless efficiency?

You say: "GFI = 0.81, CFI = 0.87, TLI = 0.85 and NFI = 0.81 displayed acceptable values (closed to 0.90)" ........Are you sure? I am not. These values are so lower for saying that they are acceptable values.

According validity and reliability of the variables, I see that in each variable there is some item that has a very low value (see table 4). Hc4 in Human Capital, sc2 in Structural Capital cc3 in Customer capital, fr4 in financial resources or fe7 in SMEs Efficiency.

How do you use control variables (size and age), as a categorical variable or continuous variable? If first, I think it is wrong to lose the information of having the continuous data.

Definitely, you have to improve the measurement instrument and to repeat analysis.

In regards to Figure 4,5,6........which is p-value for the Gradient slope? It is not sufficient with showing the image.

In summary, this very good potential paper needs important improvements. The gap and the sample is appropriate, but both theoretical and empirical changes need to be done.

I encourage the authors to develop these changes in order to improve the paper. Good luck!

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0235462.r002

Author response to Decision Letter 0

20 Apr 2020

We are thankful to the reviewers and editor for the valuable comments on our manuscript. We have revised all the comments and have added worthy information to the research. We believe that the revised version is has much improved in terms of contents and validity.

Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The manuscript holds twofold novel contributions, include;

1\. Testing the relationship between intellectual capital and SMEs efficiency that is perhaps missed in the previous studies. As the relationship between intellectual capital and SMEs performance is widely discussed but the efficiency of SMEs is very rarely studied in existing researches. This is important for ventures competing in the transition economy China.

2\. The relationship is tested in the presence of financial resources that gives a plus point to the novelty. Indeed both intangible (intellectual capital) and tangible (financial resources) are very important for a venture growth.

Ans: Thank you for the positive comment.

However, I have a few minor concerns in this research that are highlighted below;

• I see that major parts are already covered in this introduction but the authors need to discuss the policy implications in detail.

Ans: Thank you for your comments. We have discussed policy implications in the introduction as shown in red color.

• Criteria for sampling approach is not well-explained, so it may be explained clearly.

Ans: Thank you. We have discussed it in detail.

• Procedure of the data collection need to be stated in an articulated way.

Ans: We have discussed it in detail, please read red color

• Authors need to discuss why they control the particular variables.

Ans: We have added a new section where it is discussed why we use control variables.

• Please provide a short note under the table 4, so that the readers can understand the idea.

Ans: Thank you for your comments. We have written a short note below table 4.

• In the discussion chapter, I suggest to provide a brief summary of major findings because it is very important in social science studies.

Ans: Thank you, we have provided a short summary of major findings, please read red color text.

Additionally, several grammatical and English structural mistakes are found in this manuscript, that need to be corrected via professional proofreading.

Ans: Thank you. We have proofread the manuscript from an English expert that can give clear description now.

The rest of the work is impressive, and the manuscript is recommended for possible acceptance after the minor correction are made accordingly.

Good luck.

Reviewer \#2: Thanks for the opportunity to revise this paper.

This work explores the role of financial resources in firm efficiency as well as how financial resources strengthen the relation between IC and SMEs efficiency. I like the gap of the paper as well as the structure, development, and especially I think it contains good contributions, conclusions and implications. However, there are several changes that I have to suggest, in order to correct this version of the paper, because some of these contributions are questionable according with both theoretical and empirical questions.

Please, I invite the authors to reflect and modify the paper in the next questions.

INTRODUCTION:

The authors should emphaticise the importance of connecting IC dimensions' to efficiency and competitive advantage and they should show more clearly, if they focus on efficiency or competitive advantage and why.

Ans: Thank you. We have added a new paragraph in the introduction where the paths between the dimensions of IC and SMEs success have been stated.

They should introduce more clearly, they chose resource base view and no other organizational theories for their research.

Ans: We have shed light on the RBV theory as it underlines our conceptual model because it convers tangible (financial resources) and intangible resources (IC). Moreover, several other studies have discussed the RBV theory when they tested the path between IC and SMEs performance.

Khan, S. Z., Yang, Q., & Waheed, A. (2019). Investment in intangible resources and capabilities spurs sustainable competitive advantage and firm performance. Corporate Social Responsibility and Environmental Management, 26(2), 285-295.

Anwar, M., Khan, S. Z., & Khan, N. U. (2018). Intellectual capital, entrepreneurial strategy and new ventures performance: Mediating role of competitive advantage. Business and Economic Review, 10(1), 63-93.

THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT

Please if you are going to use efficiency as a central key........do not use it collaterally (eg. Pg 10). I advise you to introduce one or two paragraphs that explain the importance of efficiency in general and specifically in SMEs.

Ans: Thank you for the useful suggestion. We have added a new paragraph stating three types of efficiency and how these are importance in SMEs sector, please read under the literature section.

Please, I'd like to read how the authors use Resource based View with great depth, for example for explaining how IC includes or not the traditional requirements (VRIO) of this theory for achieve competitive advantage. It can help a lot to strengthen the H1, H2 and H3. In this version, the arguments are too general and without using the basic concepts of the theory.

Please, use more clearly the SMES's characteristics for developing the hypothesis..........Certainly it could be one of the major contributions of the paper (SMEs context).

Ans: Thank you for your comments. We have discussed the theory in detail and how it is matched our model and why SMEs need IC are discussed in the literature section, please read red text.

Regarding the moderated role of financial resources, the arguments are more clear and robust.

Ans: Thank you.

METHODOLOGY:

According the representativeness of the simple, how do you check the difference between the response and non-response firms?

Ans: Thank you for pointing out this issue. We have executed a new test to check the problem that have discussed. We are aware which firm provided early response and which is late, because as we received our information, we are continuously entered in the SPSS file.

Are you sure it is good idea to measure firm efficiency with self-reported answers of owners/managers?

Ans: We appreciate the point raised by the reviewer. Indeed we have faced this question many time in top ranked journals. We have discussed in the manuscript why self-reported measures are better in case of SMEs. Please read the measurement section and particularly "efficiency"

How do you manage the social desirability bias? Why not do you use some other secondary variable to check unless efficiency?

Ans: Thank you for the comment. We have mentioned why efficiency is self-reported measured and have provided evidence based reasons under the measurement section. Please read the red part.

You say: "GFI = 0.81, CFI = 0.87, TLI = 0.85 and NFI = 0.81 displayed acceptable values (closed to 0.90)" ........Are you sure? I am not. These values are so lower for saying that they are acceptable values.

Ans: The reviewer has raised a valid point. There is no universal criteria for a model fit. However, values greater than 0.80 are considered acceptable when CMIN/DF is less than 3.

The values greater than 0.80 are mentioned in the following studies;

• Wales, W. J., Patel, P. C., & Lumpkin, G. T. (2013). In pursuit of greatness: CEO narcissism, entrepreneurial orientation, and firm performance variance. Journal of Management Studies, 50(6), 1041-1069.

• Panigyrakis, G. G., & Theodoridis, P. K. (2007). Market orientation and performance: An empirical investigation in the retail industry in Greece. Journal of Retailing and Consumer Services, 14(2), 137-149.

• Liu, C. H. (2017). The relationships among intellectual capital, social capital, and performance-The moderating role of business ties and environmental uncertainty. Tourism Management, 61, 553-561.

According validity and reliability of the variables, I see that in each variable there is some item that has a very low value (see table 4). Hc4 in Human Capital, sc2 in Structural Capital cc3 in Customer capital, fr4 in financial resources or fe7 in SMEs Efficiency.

Ans: Again a valid question. However, I would like to discuss it for clarity. Hair et al., (2006-2010) stated that an item with standard factor loading above 0.70 should be retained and below 0.40 should be dropped. However, items in range of 0.41-0.69 should be retained or dropped after calculating their average. For instance, if there are three items with 0.80, 0.50 and 0.90 loading respectively. The average value of these three factor is 0.70, hence the item with a lower factor loading (0.50) can be retained. On the basis of this suggestion, we have retained the items. The same approach is followed in several studies such as

Anwar, M., Rehman, A. U., & Shah, S. Z. A. (2018). Networking and new venture's performance: Mediating role of competitive advantage. International Journal of Emerging Markets.

Khan, S. Z., Yang, Q., & Waheed, A. (2019). Investment in intangible resources and capabilities spurs sustainable competitive advantage and firm performance. Corporate Social Responsibility and Environmental Management, 26(2), 285-295.

How do you use control variables (size and age), as a categorical variable or continuous variable? If first, I think it is wrong to lose the information of having the continuous data.

Ans: Thank for the worthy comment. We have discussed the control variables in detail. Please read the methodology section where it is stated that nature of industry is a categorical variable and size and age of firms as well as educational background are continuous variables that are controlled directly in structural model.

In regards to Figure 4,5,6........which is p-value for the Gradient slope? It is not sufficient with showing the image.

Ans: Thank you. We have discussed the p values, highlighted red.

In summary, this very good potential paper needs important improvements. The gap and the sample is appropriate, but both theoretical and empirical changes need to be done.

Ans: Thank you for the comment. We have discussed theoretical section in detail and have applied regression analysis in SPSS to check if there is difference in the results.

I encourage the authors to develop these changes in order to improve the paper. Good luck!

Thank you once again for your time and consideration.
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Click here for additional data file.
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PLOS ONE

Dear Dr. Anwar,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, I feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, I invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

I consider that the manuscript is almost ready for publication because most of the comments have been attended.  However, one of the reviewers still have some concerns that need to be addressed in a new revised version.

I would appreciate receiving your revised manuscript by Jun 25 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

J E. Trinidad Segovia

Academic Editor

PLOS ONE
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: (No Response)

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: N/A

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The manuscript may thoroughly be checked before online publication by the journal in order to remove any minor language or technical mistakes.

Reviewer \#2: Thank you very much for the efforts in driving all the recommendations made in my first review.

I feel that most of the recommendations have been well conducted. However, there are 2 issues that I consider have not yet been resolved by the authors. These two questions are relevant, especially the second, and their resolution would increase the robustness of the results of the work.

These questions are the following:

First, I still disagree on the use of size and age variables as categorical and not as continuous variables. I believe that this issue remains unresolved and I suppose I think this question can be solved, probably with a simple phone call to the company, for example. The use of these variables as categorical reduce their explanatory power of the model even more in a sample that is already SMES.

Second, I recognize that there are papers where efficiency can be measured with self-reported methods. But it is also evident that the limitation of work is then very important especially if other control measures are not taken and there is clearly an effect of social desirability bias. There are other steps that can be taken to address this issue, such as surveying performance issues from a different source (for example, other person).

I encourage authors to make one last effort to resolve these issues, especially the issue of social desirability bias.

Good luck!

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0235462.r004

Author response to Decision Letter 1

14 May 2020

We are thankful to the reviewers and editor for the valuable comments on our manuscript. We have revised all the comments and have added worthy information to the research. We believe that the revised version contains worthy implications and is ready for publication.

Reviewer \#2: All comments have been addressed

All the comments are addressed.

Ans: Thank you very much for the time and suggestions of the reviewer that enabled us in building a quality research work.

Reviewer \#1:

I feel that most of the recommendations have been well conducted. However, there are 2 issues that I consider have not yet been resolved by the authors. These two questions are relevant, especially the second, and their resolution would increase the robustness of the results of the work.

These questions are the following:

First, I still disagree on the use of size and age variables as categorical and not as continuous variables. I believe that this issue remains unresolved and I suppose I think this question can be solved, probably with a simple phone call to the company, for example. The use of these variables as categorical reduce their explanatory power of the model even more in a sample that is already SMES.

Ans: We appreciate the point raised by the reviewer to reduce spurious results and increase explanatory power of the model.

However, it is a challenge for us to know when the venture is started and how many people are exactly working in the firms. Because the survey is conducted using a hard copy approach before the COVID-19 crises and it was easy for us to go and connect with responsible managers. Since the crises have changed the situation and enterprises have not yet formally started their operational activities physically but they are working virtually. We have tried to contact the enterprises who have participated in the survey but contacting via call did not favor. We have called several firms, in most of the cases, the bottom level managers are connected and excused to talk top management team. Unfortunately, response of the bottom level managers was not satisfactory for us because only top managers and owners understand strategic policies, performance activities and decision making process of their firms (Degong et al., 2018; Songling et al., 2018; Tajeddini and Milluer, 2012).

We realized that it is big challenge and perhaps impossible to reach and connect with all the enterprises (264) in Beijing, Shanghai and Shenzhen (e.g. due to the current situation-COVID-19) who have already provided their responses via a hard copy questionnaire.

Additionally, we have read a few studies in similar nature who have also used the same strategy for age and size of the enterprises.

1\. Khan, S. Z., Yang, Q., Khan, N. U., Kherbachi, S., & Huemann, M. (2020). Sustainable social responsibility toward multiple stakeholders as a trump card for small and medium‐sized enterprise performance (evidence from China). Corporate Social Responsibility and Environmental Management.

2\. Memon, A., Yong An, Z., & Memon, M. Q. (2020). Does financial availability sustain financial, innovative, and environmental performance? Relation via opportunity recognition. Corporate Social Responsibility and Environmental Management, 27(2), 562-575.

3\. Khan, S. Z., Yang, Q., & Waheed, A. (2019). Investment in intangible resources and capabilities spurs sustainable competitive advantage and firm performance. Corporate Social Responsibility and Environmental Management, 26(2), 285-295.

4\. Ilyas, S., Hu, Z., & Wiwattanakornwong, K. (2020). Unleashing the role of top management and government support in green supply chain management and sustainable development goals. Environmental Science and Pollution Research, 1-14.

5\. Anwar, M. (2018). Business model innovation and SMEs performance---Does competitive advantage mediate?. International Journal of Innovation Management, 22(07), 1850057.

Second, I recognize that there are papers where efficiency can be measured with self-reported methods. But it is also evident that the limitation of work is then very important especially if other control measures are not taken and there is clearly an effect of social desirability bias. There are other steps that can be taken to address this issue, such as surveying performance issues from a different source (for example, other person).

Ans: Thank you once again for raising the valid comment of social desirability bias in performance measures. The reviewer is right that there are papers that have measured the efficiency as a self-reported method. This is especially true in case of SMEs because they do not provide their financial information to the general public, as stated in the manuscript. Also this claim is stated in several research papers measuring efficiency:

1\. Khattak. M.S. Shah. S.Z.Z (2020). Top Management Capabilities and Firm Efficiency: Relationship via Resources Acquisition. Business and Economic Review, 12(1), 87-118. <https://imsciences.edu.pk/files/journals/vol12_2020/New%205-%20667.pdf>

2\. Martin, S. L., & Javalgi, R. R. G. (2016). Entrepreneurial orientation, marketing capabilities and performance: the moderating role of competitive intensity on Latin American International new ventures. Journal of Business Research, 69(6), 2040-2051.

To avoid the problem, we have already applied a few measures; validity, reliability and common method variance that are recommended in other studies, listed above. Additionally, we requested owners and top managers as they are the people who know the financial position and strategic activities of their firms. Additionally, where managers were not aware of exact financial figures, they recommended us to ask financial managers regarding efficiency and financial outcomes. Not in all the firms but in most cases, the survey is not filled by a single person, especially in those enterprises where agents were working of the behalf of owners of the firms.

We asked them that the survey is volunteer to be filled. To reduce social desirability bias, we have clearly mentioned in the covered letter of the survey that the data of this survey is exclusively used for research analysis, and the information will not be shared elsewhere.

Additionally, we read a few papers where they have used open ended questions/interview as a robustness check for mitigating social desirability bias and improving validity of the results.

• Anwar, M., Khan, S. Z., & Khan, N. U. (2018). Intellectual capital, entrepreneurial strategy and new ventures performance: Mediating role of competitive advantage. Business and Economic Review, 10(1), 63-93.

• Saad, A., Xinping, G., & Ijaz, M. (2019). China-Pakistan Economic Corridor and its influence on perceived economic and social goals: Implications for social policy makers. Sustainability, 11(18), 4949.

Perhaps this was a suitable method for us to follow this approach. Parsimoniously, we relied on this approach and conducted a brief interview with five firms that has discussed below.

Online interviews

We conducted an in-depth interview with five managers/owners of the SMEs to enhance validity of the results and especially to know if there is social desirability bias in the data. We asked the following questions in the interview to get open ended answers.

1\. Elaborate your IC strength in terms of human capital, structural capital and customers' capital and how it benefits your firms, especially performance and efficiency?

Ans: Three managers shed light on the importance of their IC for high performance and efficiency while two firms replied that their IC averagely contribute to their performance.

2\. How your existing financial resources moderate the path between IC and efficiency?

Ans: Four managers said that they get high benefits of IC when financial resources work as a moderator while one manager said that my firm faces financial constraint, and we are unable to get desirable efficiency.

3\. Generally, do you agree that your performance and efficiency depend on IC and financial resources?

Ans: Three managers were agreed and said that IC and financial resources are the key to performance and efficiency in the current competitive markets. However, two managers said that other types of resources; IT, online business activities and reputation.

To summarize the interview results, we hereby confirm that overall, the results match with the survey data where the dimensions of IC and financial resources are considered crucial factors of high efficiency and performance.

I encourage authors to make one last effort to resolve these issues, especially the issue of social desirability bias.

Once again, we appreciate the points raised by the reviewer and advancing our knowledge to mitigate this issue in future studies.

Additionally, the reviewer is also welcome if she/he still sees elusiveness in the results. As realized in the online survey during the COVID-19, we will have only option to collect new data from random enterprises that may or not may include the firms who have participated in the structured survey via a hard copy approach. In this case, we have to analyze the results again because of new data, and see what are the new results are, perhaps similar or different. So we can take time to conduct the online survey due to COVID-19 in order to complete the analysis in a new way.

We hope that the reviewer will agree and favor our comment. Thank you once again for your time and comments that enabled us in building a wonderful piece of research.
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